**Abstract**

**Introduction:** High-throughput expression techniques are widely used to study psychiatric disorders. Genes found to be differentially expressed are next subjected to various network-enrichment analyses using resources such as Gene Ontology and protein-protein interaction databases. Such analyses are based on the assumption that the genes are interconnected by functional or physical interactions. However, the brain is composed of numerous cell-types, each expressing specific genes related to their function (e.g. oligodendrocytes express genes involved in synthesis of myelin). Thus, some of the differentially-expressed genes might be specific to different cell-types, rather than represent general transcriptional changes. Alternatively, the observed differential expression might result from alterations in cellular populations, for example as a result of cellular death. Indeed, evidence has accumulated regarding the involvement of neurodegeneration and neuroinflammation in psychiatric disorders (e.g., bipolar disorder and schizophrenia). Therefore, identifying the affected cell-types is crucial for proper analysis and interpretation of the gene expression data.

**Objectives:** Given that the cell-type specific transcripts are known, changes in cellular populations can potentially be inferred from bulk-tissue expression data. However, reliable cellular markers don\'t exist for numerous cell types in the brain. To address this issue, we used publically available cell-type specific expression data from mouse brain to compile a marker-gene database for major brain cell-types. Interestingly, some of these genes (e.g. Cox6a2), are currently considered to be not expressed in the brain.

**Results and Conclusions:** Using statistical methods, we inferred changes in several cellular populations in bipolar disorder and schizophrenic patients (170 bipolar and 160 schizophrenic samples in total). The inferred changes were similar across six different datasets analyzed, supporting the robustness of our method and are partially supported by previous studies using direct cell counting methods. The inferred changes were much more prominent in schizophrenic patients than in subjects with bipolar disorder.
